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in its electrocardiogram (Feldman, 1925; 1935). Haas (quoted by Tow)
found at autopsy absence of the gall-bladder and bile-ducts in a case
of situs inversus. The condition often remains undetected and is a
Mendelian recessive character (see p. 345).
7-MALFORMATIONS IN RELATION TO FOETAL
PHYSIOLOGY
509.] Many malformed foetuses, such as those with anencephaly,
intestinal atresias, urethral atresia, absence of both kidneys, or absence
of both lungs, are born alive and fully grown and yet cannot survive
birth; this proves that foetal existence depends entirely upon the
placental interchange of material between mother and foetus. That
complete oesophageal atresia is consistent with good foetal nutrition
shows that the foetus does not derive any nourishment from the liquor
amnii. The absence of oligohvdramnios in cases of absence of the
kidneys and ureters (Gouar) or of urethral occlusion shows that
this fluid is not entirely derhed from foetal urine. The fact that the
foetuses of hyperglycaemic mothers are fatter than normal shows the
part played by carbohydrates in the formation of foetal fat. The absence
of the adrenals, or, at any rate, of the adrenal cortex, in anencephalic
foetuses shows that there is some relation between these endocrine
glands and the development of the brain. The various vital activities
temporarily shown by anencephalic infants, such as respiration, cardiac
action, sucking, defaecation and micturition, prove that these functions
do not originate in the cerebral hemispheres and must therefore be of
reflex origin. Lastly, the occurrence of hermaphroditism, in which the
foetus possesses some of the organs of each sex, shows that, although
sex is normally determined by the chromosome constitution of the
fertilizing spermatozoon, this gametic influence may in certain circum-
stances and in varying degrees be overcome. The phenomenon of free-
martinism in the cow clearly shows how this is effected in cattle. A
freemartin is a cow-calf which is the binovular co-twin of a bull-calf.
It is always sterile and has the internal genitals of a bull, and occurs
only in the binovular bovine twins in which a free blood circulation
between the two twins allows the testicular hormone of the male to be
passed over and to masculinize the female co-twin. This mode of
masculinization, however, does not occur in man, because although
intercommunication is common between the circulations of uniovular
twins, leading very rarely to the production of an acardiacus and fairly
frequently to the death of one of the twins (see p. 346), such circulatory
interchange probably never occurs in human binovular twins. The
factor which disturbs the mechanism of the sex chromosome in human
hermaphroditism is endocrinological (p. 367); and the fact that the
condition tends to be familial suggests that the primary cause of the
abnormal endocrine constitution may lie in another chromosome.